Objective: To examine the effects of mutual recovery program intervention in older adults with high risk of depression at communities in Shanghai, explore suitable approaches to improve mental health of community elders and provide basis for future policy making.
Background
The proportion of elder adults (8.3% for 65 and over) are being one of the largest segments of Chinese population. The number has already reached 110 million, which is also the largest in the world [1, 2] . In the meanwhile, as the common disease among older adults which cost almost 80 billion dollars per year in China [3] , nearly 10% of community elders and 15% to 25% of hospitalized ones are suffering major depression disorders [4] . And the proportion would reach to 35% if the mild depression was figured in [5] . According to the data of World Health Organization, depression is now the fourth-largest burden on disease cost in the world and will be the second in 2020 [6] [7] [8] [9] .
Mutual recovery is a comprehensive and inexpensive approach for mental health intervention [10] . Among various kinds of intervention programs which have been used to address the problem, cognitive behavior therapy (CBT) is usually used but results are mixed [11] [12] [13] . Conventional CBT is delivered face-to-face, meaning that the limited community resources which need to provide to everyone that would potentially benefit for depression will be less [13, 14] . Although the efficiency of CBT is reliable during face-to-face or group teaching procedures, it lacks of interaction and communication within participants and facilitators [15] . And counseling, an effective treatment for depression in population, is not flexible for older depression as it is inaccessible for the elders and inapprehensible because of the barriers between their generations [16] .
Facing the growing burden of depression, innovative paradigms of intervention are needed to overcome the weakness as emerged in previous study [17] . The notion of recovering an initiative life and cultivating positive social and communal connections and relationships and well-being through mutual practices and relationships, and participating is gaining increasing concern and support [18, 19] . Mutual recovery focus on mutuality or reciprocity that would benefit anyone who involves in the process of intervention [19] [20] [21] . Participants in mutual recovery group will have chance to interact and communicate the contents taught in the session, as well as any interesting topic out of the session as deeper and deeper connections would be made during the mutual recovery process and an ongoing self-administration mechanism for depression might be activated [22] . And as many commentators remarked that mental health have often been consolidated in strongly individualistic terms [23] , the mutual recovery opens up new possibilities for the goodness by sharing their practices and thoughts. Furthermore, during the communication and interaction with participants, the facilitators also have chances to get the feedback about their intervention and refine the schedule all through the total sessions for a better outcome. In addition, music and story sharing, which create opportunities for breaking silence in a supportive environment, were used as an icebreaking tool for expressing and understanding experiences and emotions and persuading new and better identities and communities [24, 25] . It could be a tool for the facilitator to introduce and start the topic and could be a way to lessen their vigilance [24] . The advantages of the main kind of mental health intervention, like CBT [11] , problem solving [26] , physical activity [27, 28] and relaxing therapy, were also utilized in the session.
Therefore, we developed a mutual recovery intervention based on culture of China and conducted a series of training courses communities in Pudong, Shanghai. We will examine the outcomes and effects of this kind of intervention among older adults with high risk of depression.
Aims and Hypothesis
The principal research purpose is to examine the effects of mutual recovery program intervention in older adults with high risk of depression at communities in Shanghai.
Further, the aim of this study is to explore suitable approaches to improve mental health of community elders and provide basis for future policy making.
Methods

Design overview
The study is a two-armed cluster-randomized wait-list controlled trial. Recruitment will be completed between July 2012 and August 2012. Participants are recruited from six communities, which is randomly selected from 24 communities in Pudong district, Shanghai. In order to organize better and reduce potential confounding factors, each community is assigned an unique number for randomization. Using (Predictive Analytics Software, PASW) 18.0 for Windows Random Sampling, six communities are randomized into to either the mutual recovery intervention or wait-list control group.
To ensure the effect of the mutual recovery program and take full advantage of the local resources, intervention communities are divided into several subgroups, each containing 15 to 20 participants, based on interpersonal relationships and shared interests, with two prestigious participants as leaders respectively. The intervention group will receive a two-month mutual recovery program intervention, including 7 ninety-minutes, weekly sessions, which are based on a standardized self-designed schedule. Participants in the wait-list group will also receive the intervention one year later. A baseline survey (T1) will be conducted with both the intervention and wait-list control group 6 months before the intervention. The survey will be conducted again right before the intervention began (T2) and immediately after the sessions (T3). 
Intervention
The intervention group will receive a two-month mutual recovery program intervention, including 7 ninety-minutes, weekly sessions, which are based on a standardized selfdesigned schedule.
A toolkit will be provide to them, containing: (c) A follow-up list, which is only given to the leaders of subgroup weekly.
These sessions are assorted with the self-administered mental health manual, and they maybe not on a standardized but flexible fashion depending on the different needs from different subgroups. A seminar room will be provided for the sessions in each community and all subgroup sessions will be conducted by the same facilitator, the core member of designing the self-administered mental health manual and self-designed intervention schedule.
The intervention schedule is detailed below:
(i) Self-introduction; general introduction of mental health, especially depression; activities of "destined acquaintance" to pair up all the group members, session overview.
(ii) Develop a plan of the relaxation exercise; meditate or practice deep breathing; correct the cognitive distortions and fight against negative thinking.
(iii) Emotion Management and problem solving; introduce the technique steps to solve the problem and make concrete plans.
(iv) Self-regulation of Insomnia; introduce the relation between sleep and health; make plans of sleep health.
(v) Diet and health; introduce a balanced diet tailored for the elderly and depression; (vi) Physical activity and health; make them understand how to exercise scientifically and decide a rationale plan of daily activity.
(vii) Summary and commendation; exchanging and sharing Music, story, and game are used alternately in the intervention sessions to active atmosphere, promote communication and facilitate practice.
• Music: Each subgroup have chances to select their interested song or music, which will be played before each session and during the partner discussion.
• Homework sharing: to begin each session, homework of the last session should be discussed first is also a process of problem solving.
• Game time: games are arranged in the middle of each session to make participants keep excited in learning.
• Story discussion: short allegory, closely related to the theme that is being taught on each session, is arranged for participants to discuss and interact before theoretic knowledge is conducted. In the process of discussion, participants may get a better understanding of the following topic.
Intervention characteristics
• The toolkit is tailored to the community elderly, meeting the actual needs of them.
The content of the handbook is easy understanding and the course is interesting and vivid.
• Participants play a major role in the process of intervention under the teacher's guide.
• Emphasis on homework and experience sharing. To begin each session, homework of the last session should be discussed first is also a process of problem solving.
• Teach through lively activities. For example, "Health ten clap" and "Quick reaction test" and "Ice breaking game" are used to facilitate communication and increase people's interest.
• Phone call following-up. Follow-up information is collected weekly from the subgroup leaders by phone call to record the mental health change process of every participant in mutual recovery program groups • Evaluation will be conducted during the whole program: six months before intervention, right before intervention and after intervention and weekly followingup through phone call.
Ethical Permission
Written Informed Consent Statement Forms will be obtained from the respondents. The right to withdraw and autonomy of the respondents will be explained. For ethical reasons, after first round of intervention is completed, the mutual recovery intervention will be provided to the wait-list control group. The study has received ethical permission from the ethics committee of School of Public Health of Fudan University, China 51 (IRB00002408&FWA00002399).
Data collection and Measure
A baseline survey (T1) will be conducted with both the intervention and wait-list control group 6 months before the intervention. The survey will be conducted again right before the intervention began (T2) and immediately after the sessions (T3). Follow-up information will be collected weekly from the subgroup leaders by phone call to record the mental health change process of every participant in mutual recovery program groups
• Demographic characteristics
Including sex, age, marriage status, previous occupation, educational level and so on.
• Self-reported health Height, weight, blood pressure, general health, self-reported chronic disease, smoking, drinking and physical activity.
• Geriatric Depression Scale-15(GDS-15) GDS-15 is used to evaluate depressive risk severity at baseline. GDS-15 contains 15 items to assess depression especially of older adults, using a yes/no answer format. The original GDS have 30 items and the initial validation study indicated high internal consistency, with alpha of 0.94, and high convergent validity, as indicated by a correlation of 0.83 with Hamilton Rating Scale for Depression (HRSD), which suggested a cut-point of 5, with scores of 5 or higher indicative of depression.
• WHO5 Well-being Index (WHO5) WHO5 is used to assess life satisfaction and depression severity. PASW 18 .0 for Windows will be used for data analysis. Pearson Chi-square test will be conducted to compare the two groups on difference of the classified data on 3 assessments. A multivariate ANOVA will be conducted to explore the differences within groups, at each of the 3 testing points, on the measures of sleep, WHO5 and GDS-15. A series of repeated measures ANOVAs will be conducted to compare the two groups on all the variables tested across the screening, pretesting and post testing assessments. This approach is flexible and it is possible to model the dependence between observations from the same individual. Multilevel models can be applied to normally distributed and non-normally distributed outcomes; we will choose the most appropriate model based on the data.
Data analysis
Discussion
Mutual recovery is a comprehensive and inexpensive approach for mental health intervention and could be a creative and helpful strategy to promote the mental health in older adults with high risk of depression at communities. Mutual recovery program focused not just only on what to teach participants but also on how to organize and present the information and skills.
The intervention effect may be diluted by participants that are health. Considering the intervention effect, we choose participants that are at high risk of depression. The elderly recruitment for this community-level intervention trial has been successful in identifying a large sample of residents at risk in Shanghai using recruiters drawn from the neighborhoods During the design of the trial, there are a number of methodological issues that we need to consider. We do not randomize program group and control group by individuals but by communities. Thus, there may be some confounding factors that we cannot control, such as the economy condition, family construction and so on. What's more, blind method cannot be utilized because of the process of community mobilization and publicity. Since we cannot intervene the participants' daily life, participants in the waitlist condition are not hindered in seeking supplementary help while on the wait-list, so there may exist contamination confounding in the control group.
Funding
